


































































































































































































































































































































































































J8,! ,+*1("'(5*1D(-5&0+()! (-)*02'&0! 5(0201&-=! 0*%D
9/5'%(-'"!









































































































































































































































































































/-)! &55(=#1/5! 9/-)(%&0! 31#! &-3(0'&*-"B! W+(! /$&1&'2! '*! #-)(5=*! 5/9&)! /-'&=(-&0!














W+(!/&%!*3! '+&"! '+("&"!]/"!'*!"+()! 1&=+'!*-! '+(!5*1(!*3!6C"!/-)!6CD$&-)&-=!+*"'!






































(&-(! Z-5(&0+(5#-=! /-! ,+*1("'(5*1! #-)! G?12`*DH69+&-=*1&9&)(-! 0+/5/`'(5&"&(5'B!



















d&5'"Y(1195*'(&-(-!%&'! 6C! &-! ;(5"0+&()(-(-! X-3(`'&*-""'/)&(-!#-'(5"#0+'! ](5)(-!
#-)!G&&&H!)&(!8*11(!;*-!1/-=`(''&=(-!6C!69(Y&("!&-!)(5!XZ_!8(91&`/'&*-!%&'!<&13(!(&-("!















































































/0'! &-! /-! /#'*05&-(!*5! 9/5/05&-(! 3/"+&*-B! ?ACD)(5&;()! %(""(-=(5! 1&9&)"! &-01#)(!
12"*DA,!/-)!DAZ!GCA,bCAZH>!AZ!/-)!@Z?>!]+(5(/"!$&*/0'&;(!6C"!0*%95&"(!"9+&-D









































































1("'(5*1! 5(%*;/1! 35*%! A7"VP>VM>V[B! X-'(5/0'&*-! *3! 0+*1("'(5*1>! G%*"'12! "/'#5/'()H!
?G6HC"!/-)!("9(0&/112!67!/'!'+(!(K*91/"%&0!A7!1(/31('!+/"!$((-!&-&'&/112!9*"'#1/'()!
'*! )5&;(! 1/'(5/1!+('(5*=(-(&'2! ]&'+&-! '+(! "/%(! $&1/2(5!/'! -/-*"0/1(>! 3*5%&-=! "*D
0/11()!6Cb0+*1("'(5*1!5/3'">!A7!%&05*)*%/&-"!*5!1&9&)!5/3'"VP>V\B!W+(!9+2"&0/1!95&-0&D
91(! #-)(512&-=! 1&9&)! 5/3'! 3*5%/'&*-! ]/"! "#==("'()! '*! $(! $/"()! *-! t1&a#&)D1&a#&)D
9+/"(!"(9/5/'&*-wV^B!W+(!+&=+(5! '+(!)(=5((!*3!"/'#5/'&*-!/-)! '+(! 1(-='+!*3!/021!
0+/&-">!'+(!%*5(!1&`(12!]&11!1&9&)"!"(9/5/'(!&-'*!)(-"(12!9/0`()>!*5)(5()!)*%/&-">!

















3*5%/'&*-! &"! "'&11! /! %/''(5! *3! )($/'(NO>N^B! 8(0(-'! 3&-)&-="! "#==("'! '+(! /))&'&*-/1!











































































































&"()! &-! '+(!-#01(/5! 5(=&*-!/-)!(K+&$&'"!/!$5*/)(5!"9(0&3&0&'2! 3*5!"9+&-=*&)!$/0`D
$*-("MM>^VB!6PA!0/-!$(!)(=5/)()!$2!"(;(5/1!(-Y2%(">!"#0+!/"! '+(!0(11D"#53/0(!




























91(K>! /"! '+(! 0*5'&0/1! /0'&-! 02'*"`(1('*-! /-)! &'"! /""*0&/'()! 95*'(&-!-(']*5`! +/;(!
$((-!0*-"&)(5()!'*!$(!/!`(2!3/0'*5"!3*5!5/3'!01#"'(5&-=>!/1'+*#=+!'+(!%*1(0#1/5!%/D
0+&-(52!#-)(512&-=! '+("(!01#"'(5! 3*5%/'&*-! &"!-*'!(1#0&)/'()!2('MV>QMB!A5*'(&-D1&9&)!
&-'(5/0'&*-"!/5(!&-)(()!(""(-'&/1!&-&'&/'*5"!*3!1&9&)!+('(5*=(-(&'2B!Z""*0&/'&*-!*3!95*D
'(&-"!]&'+!5/3'D1&9&)"!0/-!$(!"#99*5'()!$2!95*'(&-!1&9&)/'&*->!"#0+!/"!1&9&)!/-0+*5"!
G.&=#5(! OBNHNOB! A*"''5/-"1/'&*-/1! %*)&3&0/'&*-"! &-01#)(! 95(-21/'&*->! 0+*1("'(5*2D
1/'&*->! 9/1%&'*21/'&*->! %25&"'*21/'&*-! *5! /! =120*"219+*"9+/'&)21&-*"&'*1! G?AXH! /-D










"#5(! *3! +2)5*9+*$&0! %*&('&("! '*! '+(! /a#(*#"! (-;&5*-%(-'! Gt+2)5*9+*$&0!
!
H'60$%!8-?I!M'G':!$(5)!:*1('+!*$6(+',()'*+-!
C&9&)! 5/3'! )*%/&-"! /5(! /""(%$1&("! *3! 0+*1("'(5*1! /-)!
%/&-12!"/'#5/'()!1&9&)"!G"#0+!/"!6C">!?G6HC"!/-)!9+*"D
9+*1&9&)"HB! ,(5'/&-! %*)&3&0/'&*-"! 0/-! '/5=('! 95*'(&-"! '*!
'+("(!)*%/&-"B!W+(!0*5'&0/1!/0'&-!02'*"`(1('*-!95("#%D
/$12!91/2"!/!0(-'5/1!5*1(!&-!1&9&)!5/3'!*5=/-&"/'&*-B!.*5!)(D
'/&1()! )("05&9'&*->! "((* #$4&"()* ;<=<C* /-)! #$4&"()* F<*

























"#$"(a#(-'! )&""(%&-/'&*-PPL>PPPB! .#5'+(5%*5(>! -#%(5*#"! "'#)&("! &11#"'5/'()! '+/'!
$*'+!-*-D(-;(1*9()!/-)!(-;(1*9()!;&5#"("!35*%!;/5&*#"!;&5#"!3/%&1&("!(%91*2!1&9&)!
5/3'"!)#5&-=!(-'52!/-)!$#))&-=!*3!'+(!;&5/1!5(91&0/'&*-!0201(B!7*"'!-*-D(-;(1*9()!

























'+(! '+5((! =(-(5/! Z>! R! /-)! ,>! %*"'12! Z!/-)!R! /5(! 01&-&0/112! 5(1(;/-'! 3*5! +#%/-!







/-)! +#%/-"POP>POV>PONB! <#%/-D/)/9'()! XZ_! +/"! &'"! Y**-*'&0! *5&=&-! &-! $&5)"! /-)!
"]&-(B!6*!3/5!P^!<Z!/-)!PP!4Z!"#$'29("!+/;(!$((-!0+/5/0'(5&"()!&-!$&5)">!*3!]+&0+!
"#$'29(!Zb<P4P>!Zb<O4O!/-)!Zb<V4O!+/;(!01&-&0/1! 5(1(;/-0(! 3*5!+#%/-! &-3(0D
'&*-"POM>PO[B!_/00&-/'&*-!&"!/!%(/"#5(!'*!0*#-'(5/0'!'+(!"95(/)!*3!"(/"*-/1!(-)(%D
&0">!+*](;(5>!95*'(0'&;(!(33&0&(-02!&"!+/%9(5()!$2!'+(!0*-'&-#*#"!(;*1#'&*-!*3!'+(!
;&5#">!(-/$1&-=! XZ_! '*!(;/)(!;/00&-(D)5&;(-! &%%#-&'2!/-)!/1"*! &%%#-&'2!("'/$D


































G:W8"H!*3! '+(!;&5/1!84Z! G;84ZH!"(=%(-'">!/-)! '+(!4A! &"!/""*0&/'()!]&'+!$*'+!
;84Z!/-)!'+(!8)8A>!3*5%&-=!'+(!;&5/1!5&$*-#01(*95*'(&-!G;84AH!0*%91(KB!R("&)(!

































%/0+&-(52! /-)! &-'(5/0'&*-! ]&'+! '+(! 0(11#1/5! ,A6.! VL! `@/! )*%/&-! 95*'(&-! G/1"*!
`-*]-!/"!,A6.NH>!5("9(0'&;(12PN^>PNQB!46P!&"!/1"*!&%91&0/'()!&-!'+(!5("'5&0'&*-!*3!
1&9&)!%('/$*1&"%!9/'+]/2"!/-)!("9(0&/112!/-!(33(0'&;(!%*)#1/'*5!*3!+*"'!)(3(-0(!
























































0(11!"#53/0(!5(0(9'*5"!/-)! &"! &-'(5-/1&"()!;&/!5(0(9'*5D%()&/'()!(-)*02'*"&"! &-'*!
'+(!(-)*"*%/1!0*%9/5'%(-'!G.&=#5(!OBM>!1*](5!9/-(1HP^MB!X3!-*'!/15(/)2!95*0(""()!





















'+(!02'*91/"%>!;&5/1!95*'(&-"! '+/'!/5(! &-;*1;()! &-! '+(! 5(91&0/'&*-!95*0(""!/5(!5(D
'5/-"9*5'()! '*! '+(!-#01(#"B!4(]12!"2-'+("&"()!;84A"!/5(!(K9*5'()!95("#%/$12!
;&/! &-'(5/0'&*-! 95*0(""("!*3! 4A!/-)! 4JA! ]&'+! JK9*5'&-! Pb0+5*%*"*%/1! %/&-'(D
-/-0(!P!G,87PH!*#'!*3!'+(!-#01(#"P^M>PQ[B!!





































/"! &'! 5(D$&-)"! '*! "&/1&0! /0&)D0*-'/&-&-=! 5(0(9'*5"OPMB! X-! 0*-'5/"'>! 0(11"! (K95(""&-=!
*-12!4Z!/5(!/$1(!'*!95*)#0(!;&5#"D1&`(!9/5'&01("!G_CA"H!/"!/!5("#1'!*3!"&/1&)/"(!/0D
























































'5/-"1/'&*-/1! (;(-'">! ("9(0&/112! ;&5/1! %*59+*=(-("&">! /-)! "(;(5/1! "'#)&("! 5(9*5'!
'+/'! '+(! &-'5/0(11#1/5! 1(;(1"! *3! '+*"(! 1&9&)"! &-05(/"(! #9*-! PO! +! 9*"'D&-3(0'&*-!
G+9&HPPN>OVP>OVV>OVNB!4*'/$12>! &'!]/"!*$"(5;()!'+/'!"9(0&3&0/112!'+(!/%*#-'!*3!@<6C"!
&-05(/"("!)#5&-=!&-3(0'&*-OVP>OVOB!W+(!5(%/5`/$1(!&-05(/"(!*3!67G)P^FLbP[FLH!"9(D




























)&"'&-0'&;(! =(-(! "&=-/'#5(! 0*55(1/'&-=! 6C! %('/$*1&0! 9/'+]/2"! '*! J7W>! 95&%/5&12!
&)(-'&3&()!&-!1#-=!0/50&-*%/">!0*#1)!/1"*!$(!&)(-'&3&()!&-!XZ_!&-3(0'()!/)(-*0/50&D






























































































































































































4Z!/-)!7O!35*%!']*!01&-&0/1! &%9*5'/-'! XZ_!"'5/&-!"#$'29("OMV>!-/%(12! X-31#(-Y/!




























-/1! '/==&-=! *3! 4Z! 95*'(&-"! G.CZ?D720D/%(&$")x! .&=#5(! VBMZHB! W+(! 7O! 95*'(&-"!
0*#1)! $(! &%%#-*)('(0'()! ;&/! '+(! 720! /-)! .CZ?! '/=B! <ZV! G<T[^H! "+*]()! /!




























(K95(""()! '+/-! 7O! 35*%! '+(! 8@[! "'5/&-B! X-! 0*-'5/"'>! 4ZP! 35*%! '+(! 8@[! "'5/&-!


















D! &'! ]/"! *$"(5;()! '+/'! G*;(5H(K95(""&*-! 1(;(1"! *3! +*%*1*=*#"! 95*'(&-"! )&3D
3(5()!G"((!.&=#5(!VBMZDRH!
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0+*"(-! 3*5! 3#5'+(5! 0+/5/0'(5&"/'&*-F! '+(! ZMNQc6PAC! 6OD[! 01*-(! /-)! '+(!
ZMNQc6PAC! 6VDPL! 01*-(B! X%9*5'/-'12>! 6PAC! 01*-("! ](5(! -*'! %&K()! /"! )(D
"05&$()OMNB!
6(a#(-0&-=! 5("#1'"!"+*]()!/! 1(-='+! '5#-0/'&*-!*3!zQLv!*3! '+(! '5/-"1/'()!6PAC!



















































X-! =(-(5/1>! '+(! '*'/1! /%*#-'"! *3! 9/069+D&-0*59*5/'()! 6C"! G9/0D6C"H! &-05(/"()!
*;(5!'&%(!G.&=#5(!VB\RHB!7*5(!"9(0&3&0/112>!'+(!5(1/'&;(!/%*#-'!*3!9/0D"9+&-=*%2D
(1&-! G9/0D67H! 0*-"'/-'12! &-05(/"()>! ]+&1(! '+(! 95("(-0(! *3! 9/069+D0*-'/&-&-=!










35/%(>! /-)! .&=#5(! VB\RHB! <(-0(>! /11! 6XCZ,! 95*'(*%&0! /-)! )*]-"'5(/%! (K9(5&D

































'/&-! <(K,(5! ,ON! "9(0&("! G<(K,(5! NOFP! GVH!/-)! <(K,(5! NOFO! GOHH! ]/"! /1"*! *$D
"(5;()!G.&=#5(!VB^@HB!X-!/))&'&*->!'+(!0(11#1/5!/%*#-'"!*3!"9+&-=*&)!$/"("!&-!ZMNQ!
dW! /-)! -./01! TI! 0(11"! ]/"! &-;("'&=/'()M^B! X-! <(C/! 0(11">! '+(! )(3&0&(-02! *3!









































;&)()! $2! 6B! .E+5>! T5&e=";(1)! 1/$H>! :-&A5*'! +#%/-! /-)! X-31#(-Y/! Zb<*-=!
T*-=bPbPQ[^!](5(!'/`(-!/"!5(3(5(-0(!95*'(*%(!)/'/$/"(B!
















































































'(5%&-(! '+(!*;(51/9! *3! 95*'(&-"! &)(-'&3&()! &-!
(/0+!$&*1*=&0/1!5(91&0/'(>!3*5!(/0+!'&%(!9*&-'!
/3'(5! &-3(0'&*-! G#99(5! 9/-(1HB! Z3'(5]/5)">!
0*%%*-! 95*'(&-"! 3*#-)! &-! /11! '+5((! 5(91&D
0/'("b+9&! ](5(! /1&=-()! G1*](5! 9/-(1HB! I-12!
95*'(&-"!]&'+!/!+&=+!0*-3&)(-0(D!/-)!%/"'(5!




















































































































&-! &-3(0'()! *5! %*0`! "/%91("HB! 8&=+'F! W+(! 2D/0+"&"! *3! 35(a#(-02! )&"'5&$#'&*-! +&"'*=5/%"! )(9&0'! '+(! 0*#-'! *3! 1*=OG&-D
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bPRaR\! KCDP<R! :?! I*cJ'(8(2'(2)! *4+2%! *7+'!
























<7)+E*)%&! %3! 7(,,6,*&! -+G2*,J
,+2G! 7*-7*'(->! (/G/! 1VWXP!
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:P]QQ\! IDC! I67,(6-! I67,(%,*&! 8H%-8H%8&%)(+2!











12E%,E('! +2! 7(,,! *'H(-+%2>!
7(,,! '(*)H! *2'! *6)%8H*G%J
-%4(! 3%&4*)+%2[! +2)(&*7)-!
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Y-65-()! %3! ,+8+'! &*3)-T[! +2J

































































$%&'! ()*! +,-(! &.! /&(*0(,1+! /%&(*,0! 2103,31(*-4! 567894! :;<9=>4! <?#@! 103!
A;BC;9!D*%*! .E%()*%!2)1%12(*%,-*3!1-! ()*F!/+1F!1! %&+*! ,0! ()*!*0(%F!&.!&()*%!
G,%E-*-! H567894!:;<9=>I4!2&E+3! ,03,21(*! ()*! %*JE,%*'*0(!&.!G*%F! +&0K!2)1,0!
:;-! .&%! G,%1+! /%&/1K1(,&0! HA;BC;9I! &%!',K)(! L*! ,0G&+G*3! ,0! ()*! (%10-/&%(! &.!
GMNO-!H<?#@I!H61L+*!@P@IP!6)*%*.&%*4!<Q(*%',01+4!@R$;=7Q(1KK*3!2&0-(%E2(-!
D*%*!K*0*%1(*3!&.!2)&-*0!/%&(*,0!2103,31(*-! ,0!&%3*%! (&!G1+,31(*!:;QL,03,0K!





E//*%!L103!D1-! .&E03!*0%,2)*3! ,0! ()*!O?! .%12(,&0!$,KE%*!@P9>IP! 50!2&0(%1-(4!




D),2)! D*%*! 1+-&! E-*3! .&%! ()*! /%*G,&E-! 2&03E2(*3! :5;=<! /%&(*&',2! *R/*%,Q










""!)! (%10-.*2(,&0P! $&%! L,&(,0Q<;5<Y4! S>T! _K! &.! '*'Q
L%10*!.%12(,&0-!D*%*!E-*3!103!2+,2[*3!-1'/+*-!*0%,2)*3!
G,1! N*E(%=G,3,0! L*13-P! BG*%*R/%*--*3! /%&(*,0-! D*%*!
3*(*2(*3!LF!10(,Q$;=7!10(,L&3FP!AR/*%,'*0(!D1-!2&0Q






























=>"Z! 103! U*;1! h6! 2*++-! H:^@#W! -**! $,KE%*! @P@9! H=>"ZI! 103! $,KE%*! @PS#!
HU*;1IIP! 6)E-4! H/12I:;Q,0(*%12(,&0! 2&E+3! L*! L*+&D! 3*(*2(,&0! +,',(P! 6M=^9!
-)&D*3!1!G,-,L+*!O?Q!-,K01+4!103!1+-&!()*!0&0Q6^?!H61L+*!@P@I!/%&(*,0!N<;!1-!






.&%! 6M=^94! 0&0*! &.! ()*! ,0G*-(,K1(*3! /%&(*,0-! D*%*! /%*2,/,(1(*3! D,()&E(! iC!
2%&--+,0[P!!
<&0-,3*%,0K!()*!)EK*!3,..*%*02*!,0!:;QO?!*..,2,*02F!L*(D**0!(1KK*3!103!0&0Q









































50(%12*++E+1%! 3,-(%,LE(,&0! &.! ()*! 10(,G,%1+! /%&(*,0! ,0(*%.*%&0Q,03E2*3! (%10-'*'Q
L%10*!/%&(*,0!@!H5$56^@I!,0!,0.*2(*3!2*++-!D1-!,0G*-(,K1(*3!,0!()*!K%&E/!&.!2&+Q
+1L&%1(,&0!/1%(0*%-!H:P!YE''*%4!Y%jE--+,2)! +1LIP! 5$56^@! ,-!1!2%E2,1+!)&-(! %*Q
-(%,2(,&0! .12(&%! 103! -)&D*3! 10(,QG,%1+! 12(,G,(F! 1K1,0-(! -*G*%1+! 5=C! -ELQ
(F/*-SbT4SZ"P!=+()&EK)!5$56^@!2&E+3!0&(!L*!,3*0(,.,*3!1-!1!/%&(*,0!),(!,0!()*!:5Q
;=<!/%&(*&',2!-2%**0-4!,0(*%12(,&0!&.!5$6^@!D,()!/12:;-!D1-!3*'&0-(%1(*3!


















































































































































$NQA>$=! &! &! &! &! !! !!
D7,/?,!?.?92,).!+,7+(<?5-2,)/132-();!$BD,/.!W! $BD=RW! &! &! &! &! !! !!
REJ>59()*();!123-.()! REJ>RD! &! &! &! &! !! !!
M37<-.!+,22(.2!6,?(7H!>"!?.?9.2!VX! Y=326WFT!
MNY>"VX!
&! &! &! &! !! !!
Y,8.37()T!
Y,8.37()5W!
Y$ZW! &! &! &! &! H./! )3!




YQ[\! &! &! &! &! !! !!
YH-3/:.7.-3)5,//3+(,-.*!123-.()!#! YP$D#! &! &! &! &! !! !!







YBMQ! &! &! &! &! !! !!
^13L(*.!0H*237,/.!W! ^DA_W! &! &! &! &! !! !!
E.-()3(+!,+(*5()*<+.*!123-.()!>! UDEY"$! &! &! &! &! !! !!
R,/(;()! 0^]]DEJ`T!
RMU!




JBU$>! &! &! &! &! !! !!
N.<+().52(+0!2.1.,-5+3)-,()();!123-.()!"[! NEEY"[! &! &! &! &! !! !!
D23-.()!NaEJY! ]BQA! &! &! &! &! !! !!
]H.73(*5,//3+(,-.*!*(66.2.)-(,-(3)!?,2:.2! ]a$Q]! &! &! &! &! !! !!
M.2<?!1,2,3L3),/.b,2H7./-.2,/.!=! Dc`=! &! &! &! &! !! !!
M.2<?!1,2,3L3),/.b7,+-3),/.!>! Dc`>! &! &! &! &! !! !!




DM^`=! &! &! &! &! !! !!
Z.2H573);5+0,()!C>EG5>50H*23LH,+H75!
e,+H75+,22(.2!123-.()f!*.0H*2,-,/.!>!
DBDN$QW! &! &! &! &! !! !!
E.-(+<73)5#! EB`#! &! &! &! &! !! !!




M37<-.!+,22(.2!6,?(7H!W=!?.?9.2!=! MNYW=$=! &! &! &! &! !! !!
]3)3+,293LH7,-.!-2,)/132-.2!W! MNYWX$W! &! &! &! &! !! !!
]3)3+,293LH7,-.!-2,)/132-.2!#! MNYWX$>! &! &! &! &! !! !!
`.<-2,7!,?()3!,+(*!-2,)/132-.2!RCdG! MNYW$"! &! &! &! &! H./! H./!
$QDb$BD!-2,)/73+,/.!=T!
$QDb$BD!-2,)/73+,/.!=I!`5-.2?(),77H!123+.//.*!
MNY="$"! &! &! &! &! !! !!
M37<-.!+,22(.2!6,?(7H!=T!!
V,+(7(-,-.*!;7<+3/.!-2,)/132-.2!?.?9.2!W!
MNY=$W! &! &! &! &! !! !!
$*.)3/().!>5103/103!"5103/103/<76,-.!-2,)/132-.2!W! MNY>"R=! &! &! &! &! !! !!
#V=!+.775/<26,+.!,)-(;.)!0.,8H!+0,()! MNY>$=! &! &! &! &! !! !!
M3*(<?5!,)*!+0732(*.5*.1.)*.)-!-,<2().!-2,)/132-.2T!
B2,)/132-.2!
MNYX$X! &! &! &! &! !! !!
N,2;.!).<-2,7!,?()3!,+(*/!-2,)/132-.2!/?,77!/<9<)(-!W! MNY\$"! &! &! &! &! !! !!
D23-.()!/1()/-.2!03?373;!W! MD`MW! &! &! &! &! !! !!
M(;),7!2.+3;)(-(3)!1,2-(+7.!2.+.1-32!/<9<)(-!9.-,! MEDER! &! &! &! &! !! !!
]N`X#!`5-.2?(),7!*3?,()!03?373;! MB$EQ>`N! &! &! &! &! !! !!
B2,)/*<+()!9.-,57(:.!123-.()!=! BRN=! &! &! &! &! !! !!
B2,)/6.22()!2.+.1-32!123-.()!WT!
B2,)/6.22()!2.+.1-32!123-.()!WI!/.2<?!632?!
BVEY! &! &! &! &! !! !!
B2,)/5U37;(!).-432:!()-.;2,7!?.?92,).!123-.()!=! BUcN`=! &! &! &! &! !! !!
B2,)/?.?92,).!123-.()!W[[! B]^]W[[! &! &! &! &! !! !!
B2,)/73+,-();!+0,()5,//3+(,-.*!?.?92,).!123-.()!W! BE$]W! &! &! &! &! )3! )3!




Z37-,;.5*.1.)*.)-!,)(3)5/.7.+-(8.!+0,)).7!123-.()!=! ZQ$Y=! &! &! &! &! !! !!
C(.D!'/&(%'7'&/!'(!*$01!0$(/'%'$(+!
Y,7(+()! YYJ`! &! !! &! !! !! !!
!! YMV=ER! &! !! &! !! !! !!
!"#$%&'#()*+,'-*'.&#( !/0( &! !! &! (( !! !!



















UDE"X! &! !! !! !! !! !!
NH/3/3?.5,//3+(,-.*!?.?92,).!;7H+3123-.()!=! N$]D=! &! !! !! !! !! !!
N(1(*!103/10,-.!103/1030H*237,/.!>! DD$D=R! &! !! !! !! !! !!
M<12,9,/()! MRM`! &! !! !! !! !! !!
B.-2,/1,)()5>! BMD$`>! &! !! !! !! !! !!
Z./(+7.5,//3+(,-.*!?.?92,).!123-.()!F! Z$]DF! &! !! !! !! !! !!
M:()5/1.+(6(+!123-.()!>=! _D>=! &! !! !! !! !! !!
BH1.5W!,);(3-.)/()!JJ!2.+.1-325,//3+(,-.*!123-.()! $UBE$D! !! !! &! !! !! !!
D7,-.7.-!2.+.1-32!U(=#! YWd326"#! !! !! &! !! !! !!
YQ[[!,)-(;.)57(:.!123-.()!=! YQ[[N=! !! !! &! !! !! !!




V.7().!7.<:.?(,!8(2</!/<9;23<1!Y!2.+.1-3252.7,-.*!123-.()!W! VNZYEW! !! !! &! !! !! !!
U5123-.()!+3<17.*!2.+.1-32!W=X! UDEW=X! !! !! &! !! !! !!
J)-.;2()!9.-,5WT!
J)-.;2()!9.-,!
JBURW! !! !! &! !! H./! H./!
NH/3/3?.5,//3+(,-.*!?.?92,).!;7H+3123-.()!W! N$]DW! !! !! &! !! )3! )3!
],K32!6,+(7(-,-32!/<1.26,?(7H!*3?,()5+3)-,()();!123-.()!X! ]VMQX! !! !! &! !! !! !!





!! !! &! !! !! !!
D2.)H7+H/-.().!3L(*,/.!W! DYac_W! !! !! &! !! H./! )3!
](-3+03)*2(,7!=53L3;7<-,2,-.b?,7,-.!+,22(.2!123-.()! MNY="$WW! !! !! &! !! H./! H./!
]<7-(*2<;!,)*!-3L()!.L-2</(3)!123-.()!W! MNY#\$W! !! !! &! !! !! !!
M37<-.!+,22(.2!6,?(7H!"=I!2(9367,8()!-2,)/132-.2I!?.?9.2!=! MNY"=$=T!
UDYE!
!! !! &! !! !! !!
a&N!,?()3!,+(*!-2,)/132-.2!=! MNY\$XT!
QPVi1XFXPW#WF"!
!! !! &! !! !! !!
B0(32.*3L()52.7,-.*!-2,)/?.?92,).!123-.()!W! B]_WT!
B_`QY!
!! !! &! !! !! !!
Z,+<37.!?.?92,).!123-.()!W! Z]DWT!
B]^]#[!
!! !! &! !! )3! )3!
@/&(%'7'&/!'(!)..!0$(/'%'$(+!&E0&5%!'(!'(7&0%&/!0$(/'%'$(!)%!3!$#!38!45'!!
R5+.77!2.+.1-325,//3+(,-.*!123-.()!>W! RY$D>W! &! &! &! !! !! !!
YQW"W!,)-(;.)! YQW"W! &! &! &! !! !! !!
YQX>!,)-(;.)! YQX>! &! &! &! !! )3! )3!
M<76,-.!-2,)/132-.2! MNY=X$=! &! &! &! !! !! !!
$/1,2-H7b,/1,2,;()H7!9.-,50H*23LH7,/.! $MDA! &! !! &! &! !! !!
M3*(<?b13-,//(<?5-2,)/132-();!$BD,/.!/<9<)(-!,710,5W! $BDW$W! &! !! &! &! !! !!




^?.2()! ^]Q! &! !! &! &! !! !!
P().+-()! PB`W! &! !! &! &! !! !!
].?92,).5,//3+(,-.*!123;./-.23).!2.+.1-32!+3?13).)-!=! DUE]Y=! &! !! &! &! !! !!
M(;),7!1.1-(*,/.!+3?17.L!+,-,7H-(+!/<9<)(-!M^YWW$! M^YWW$T!
MDYWF!
&! !! &! &! !! !!
MH)-,L()5#! MB_#T!
MB_#$!
&! !! &! &! !! !!
C(.D!'/&(%'7'&/!'(!%4&!'(7&0%&/!0$(/'%'$(!
D23-3)5+3<17.*!637,-.!-2,)/132-.2! MNY#X$W! !! &! !! &! H./! H./!
B2,)/?.?92,).!123-.()!#WR! B]^]#WR! !! &! !! &! H./! )3!
$137(13123-.()!N=! $DcN=! !! !! !! &! !! !!
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!! !! !! &! H./! H./!
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M]RD!
!! !! !! &! H./! )3!
Y.2,?(*.!;7<+3/H7-2,)/6.2,/.! gUYU! !! !! !! &! H./! H./!
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632! 8(2,7! .)-2H! ,)*! <)+3,-5
();G=[\!!
!
L! ! L! !
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?(+.=[[!!









E,9! /?,77! UBD,/.! /<1.26,?(7H! ?.?5
9.2T! ,//3+(,-.*! 4(-0! +3)/-(-<-(8.! ,)*!
2.;<7,-.*! /.+2.-32H! 1,-04,H/I! ?,H! 9.!
()8378.*! ()! 123-.()! -2,)/132-T! -43!
(/3632?/!$!n!R!





! ! L! !
k[AQ#"! B][MV>TM]RD! U37;(I!
8./(+7./!
R()*/!-3!9.-,5,*2.).2;(+!7(;,)*/>d>! [! 5! U.).! .L12.//(3)! +0,);.*!
<13)! J$Z! ()6.+-(3)! ()! 0<5
?,)5*.2(8.*!DR]Y/>d#!
! ! L! !
kWX\>[! gUYU! U37;(! B2,)/6.2/! ,+-(8,-.*! ;7<+3/.! -3!
+.2,?(*.I!-0.!6(2/-!/-.1!()!;7H+375MN!/H)5
-0./(/!
"! 5! U.)./! ()8378.*! ()! /(,7(+!
,+(*!9(3/H)-0./(/!+2<+(,7!632!
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+.77/>d"!!
5! `..*.*!632!MVBMZ!.)-2H>dX!
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W=! 5! R()*/! -3! J$Z! 137H?.2,/.!
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5! Y35JD! 4(-0! VN$U! -,;;.*!
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d! 5! A3/-! 6,+-32! ).+.//,2H! 632!
J$Z! ()6.+-(3)! C12358(5
2,7G=X=I>d[!
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/52--'(%! 20! 4! 5E,! ,-!
@9/F80+2-).'/0'18! 2-1!
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211,0,9-G! 05'! +20,9! 9.!
H-'*(IJ! E+91A/'1! K$!
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;(%),:'),(-! =:-! S(+&=! 9B! :*;! ,)-)S+(! &*+G! :'! 3C! LD)! M(E?(D'! .&%! T8P! .%&F!
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4! '(-'! D(%.&%F(;! MT83! ,-Q! T8PRQ! H83! $X! (..)?)(*?G!
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